The CCD photometric observations of the eclipsing binary PS Persei (PS Per) were obtained on two consecutive days in 2009. The 2003 version Wilson-Devinney code was used to analyze the first complete light curves in V and R bands. It is found that PS Per is a short-period Algol-type binary with the less massive component accurately filling its inner critical Roche lobe. The mass ratio of q = 0.518 and the orbital inclination of i = 89.
INTRODUCTION

PS
. But photographic and visual times of light minimum have been obtained since 1926. Later, Photoelectric and CCD times of light minimum were published byŠafář & Zejda (2000a) , Šafář & Zejda (2000b) , Zejda (2002) , Agerer & Hübscher (2003) , Zejda (2004) , Diethelm (2005) , Hübscher et al. (2006) , Zejda et al. (2006) , Brát et al. (2009), and Diethelm (2010) . But, no complete light curve of the binary system have been made so far for photometric analysis.
In this paper, the first complete light curves in V and R bands were presented. And the absolute physical parameters as well as orbital period were determined.
OBSERVATIONS
New CCD photometric observations of PS Per in V and R bands were carried out on 2009 November 13 and 14 using the 85-cm telescope at the Xinglong Station of National Astronomical Observatory of China (NAOC), equipped with a primary-focus multicolor CCD photometer. The telescope provides a field of view of about 16.
′ 5 × 16. ′ 5 at a scale of 0. ′′ 96 per pixel and a limit magnitude of about 17 mag in V band.
The typical exposure times in V and R bands were 90s and 60s respectively. The coordinates of the variable, comparison, and check stars are listed in Table 1 . The data reduction was performed by using the aperture photometry package IRAF 1 (bias subtraction, flat-field division). Extinction corrections were ignored as the comparison star is very close to the variable. In total, 445 CCD images in the V band and 446 images in the R band were obtained. Several new times of light minimum (see Table 2 ) are derived from the new observation by using a parabolic fitting method.
The first complete light curves in V and R bands are obtained, and displayed in the top panel of Figure 1 . The new orbital period revised in the next section was used to calculate the phase. 
ORBITAL PERIOD STUDY
All available times of primary light minimum seen in literature were collected and listed in Table 3 , which also includes the data in the database of eclipsing binaries of Kreiner (2004) . For my two-band light minima, a mean time of light minimum is given. The O − C values of all minimum times were computed with the ephemeris given by Kreiner et al. (2001) :
and listed in the fifth column of Table 3 . The corresponding O − C diagram, Figure 2 , shows that the data are distributed around a straight line. So, a linear ephemeris was used to fit the O − C values. The photographic and visual data show large deviation from the straight line for their low quality. In the fitting process, a weight of 10 is used for photoelectric and CCD data, and 1 for photographic and visual data. The CCD times, 2451841.3121 and 2452213.4662, have the weight of 1 for their large errors. A least-squares fit to the data gave the following ephemeris:
The new ephemeris is plotted in Figure 2 with a solid line. The residuals with respect to Equation (2) are listed in the sixth column of Table 3 . 
PHOTOMETRIC SOLUTIONS WITH THE W-D METHOD
The light curves were analyzed using the 2003 version of the Wilson-Devinney code (Wilson & Devinney 1971; Wilson 1979 Wilson , 1990 . Since the spectral type of PS Per is F5, an effective temperature of T 1 = 6750K is assumed for the primary component. Assuming the photospheric surface of the binary star is convective, gravity-darkening coefficients (g 1 = g 2 = 0.320) and bolometric albedo (A 1 = A 2 = 0.5) were used. According to the tables of van Hamme (1993), the limb-darkening coefficients 0.506 for V band (x 1V = 0.506) and 0.414 for R band (x 1R = 0.414) were adopted. Since no mass ratio has been published in literature, a q-search method was used to determine the mass ratio. Solutions were carried out for a series of values of the mass ratio q = M 2 /M 1 (q = 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1.0). Considering the light curves of EB type, mode 2 (detached mode) is assumed. The behavior of the sum of the residuals squared, Σ, as a function of mass ratio q is plotted in Figure  3 , showing that Σ reaches the minimum value near q = 0.5. Therefore, the mass ratio was taken as an adjustable parameter and given the initial value of q = 0.5. After some differential corrections, The solution converged to mode 5 (semi-detached) and gave the final mass ratio of q = 0.518. The derived physical parameters are listed in Table 4 . The theoretical light curves computed with the parameters are plotted in Figure 4 as a solid line. Table 4 .
DISCUSSION AND CONCLUSIONS
In this paper, my photometric solution reveals that PS Per is a semi-detached system. The Rochegeometry configuration that the less massive and cool secondary component fills its inner Roche lobe permits a dynamical mass transfer from the secondary to the more massive primary star, suggesting a continuous period increase just as in AI Cru (Zhao et al. 2010 ) and DD Mon (Qian et al. 2009 ). The orbital period of PS Per, however, does not show continuous increase in this paper. This may be due to the low quality of photographic and visual times, and the short span of photoelectric and CCD times. In order to confirm the mass transfer from the secondary to the primary star, long-term orbital timing data are required. According to the derived physical parameters listed in Table 4 and the Harmanec's (1988) relation for masses and radii as functions of spectral type, the following orbital parameters can be derived:
.89 L ⊙ , and a = 4.19 R ⊙ . In order to further verify the parameters, Spectroscopic observations of the radial velocity curves of both components are needed.
As showed in Figure 1 , the second maxima of the light curves are a little higher than the primary maxima. The weak O'Connell effect maybe arises from a hot spot on the primary component as a result of the impact of the gaseous stream from the cooler, less massive secondary component. Such hot spot is often seen in other semi-detached binary systems, such as CL Aur (Lee et al. 2010 ) and KQ Gem (Zhang 2010) . Considering the late spectral type and fast rotation of the secondary star, The asymmetry of the light curves can be also attributed to a cool spot on the secondary star caused by magnetic activity. It is a reasonable trial that the magnetic activity makes the light curves show more variability than the impact of the gaseous stream does. So, in order to tell the two mechanisms of magnetic activity and impact of the gaseous stream, the investigation on long-term behaviour of the light curves is also needed. 
